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(57) ABSTRACT

A surface cleaning tool including a housing forming a
handle, a motor, a fluid reservoir coupled to the motor for
rotational movement, a cleaning head coupled to and rotat-
able with the fluid reservoir, and a valve configured to
control the flow of fluid from the fluid reservoir to the
cleaning head. The valve 1s actuated by movement of the
fluid reservoir from a first position to a second position
relative to the cleaning head.
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1
SURFACE CLEANING TOOL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Patent
Application No. 63/020,339, filed May 5, 2020, the entire
contents of which are hereby incorporated by reference
herein.

BACKGROUND

The present invention relates to surface cleaning tools.

SUMMARY

In one embodiment a surface cleaning tool 1s disclosed
including a housing forming a handle, a motor located 1n the
housing, a flmid reservoir coupled to the motor for rotational
movement relative to the handle about an axis of rotation, a
cleaning head coupled to and rotatable with the fluid reser-
voir relative to the handle about the axis of rotation in
response to operation of the motor, and a valve configured
to control a flow of flmd from the fluid reservoir to the
cleaning head. The fluid reservoir moves relative to the
cleaning head between a first position and a second position.
The valve 1s actuated by movement of the fluid reservoir
from the first position to the second position to dispense
fluad.

Other aspects of the imnvention will become apparent by
consideration of the detailed description and accompanying
drawings.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a perspective view of a surface cleaning tool
according to one embodiment.

FIG. 2 1s a view of a flmid reservoir and a cleaning head
of a surface cleaning tool 1n a removed position, according
to one embodiment.

FIG. 3 1s a cross-sectional view of the fluid reservoir and
the cleaning head of FIG. 2 1n a first position.

FIG. 4 1s a cross-sectional view of the fluid reservoir and
the cleaning head of FIG. 2 in a second position.

FIG. 4a 1s a detailed top cross-sectional view of the
surface cleaning tool of FIG. 4.

FIG. 5 1s a cross-sectional view of the tluid reservoir and
the cleaning head of FIG. 2 1n a second position, according,
to one embodiment.

FI1G. 6 1s a detailed perspective cross-sectional view of the
fluid reservoir and the cleaning head of FIG. 2 in the first
position.

FI1G. 7 1s a detailed perspective cross-sectional view of the
fluid reservoir and the cleaning head of FIG. 2 1n the second
position.

FIG. 8 15 a detailed cross-sectional view of an alternate
fluid reservoir and cleaning head assembly 1n a first position.

FIG. 9 1s a detailed cross-sectional view of the fluid
reservolr and cleaning head of FIG. 8 in a second position.

FIG. 10 1s a detailed perspective cross-sectional view of
the fluid reservoir and cleaning head of FIG. 8 1n the first
position.

Before any embodiments of the invention are explained in
detail, 1t 1s to be understood that the invention 1s not limited
in 1ts application to the details of construction and the
arrangement of components set forth in the following
description or illustrated in the following drawings. The
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2

invention 1s capable of other embodiments and of being
practiced or of being carried out in various ways.

DETAILED DESCRIPTION

The disclosure relates to a surface cleaning tool 10
including a housing 12 having a handle 14, a motor 16
located 1n the housing 12, a drive shait 18 rotated by the
motor 16, a flmd reservoir 20, and a cleaning head 22. The
fluid reservoir 20 1s coupled to the drive shait 18 {for
rotational movement with the drive shaft 18 about an axis of
rotation 100. The cleaning head 22 1s coupled to the fluid
reservoir 20 and rotates with the fluid reservoir 20 about the
axis of rotation 100. The fluid reservoir 20 and housing 12
are configured for axial movement relative to the cleaning
head 22, movable along the axis of rotation 100 between a
first position (FIGS. 3, 6, 8, and 10) and a second position
(FIGS. 4, 5, 7, and 9). As discussed further below, the
cleaning head 22 1s configured to actuate a valve assembly
30 to allow fluid to flow from the valve assembly 30. When
the fluid reservoir 20 1s 1n the first position, the cleaming head
22 and fluid reservoir 20 are spaced apart by a spring 42
(FIGS. 3 and 6) and the valve assembly 30 1s closed
inhibiting fluid tlow. As the fluid reservoir 20 and cleaning
head 22 are pressed toward one another against the force of
the spring 42 toward the second position, the spring 42 1s
compressed and fluid 1s distributed from the valve assembly
30.

The valve assembly 30 1s positioned between the fluid
reservoir 20 and the cleaning head 22. The valve assembly
30 1s configured to allow and regulate fluid flow from the
fluid reservoir 20 to the cleaning head 22. With reference to
FIGS. 6 and 8, the valve assembly 30 includes a valve
chamber 60, with an upper chamber surface 62 and a lower
chamber surface 64. The valve chamber 60 1s filled with
fluid from the fluid reservoir 20 and emptied of fluid toward
the cleaning head 22. In the illustrated embodiment, the
valve chamber 60 1s connected to and movable with the fluid
reservoir 20 relative to the cleaning head 22. The valve
chamber 60 1s ailixed to the fluid reservoir 20, for example,
by an adhesive or by ultrasonic welding. The valve chamber
60 1s sized to contain a single application of fluid that 1s
dispensed through the valve 30 when the fluid reservoir 20
and the cleaning head 22 are pressed toward one another to
the fluid reservoir second position, such as 1n a cleaming
operation when a user presses the handle 14 applying
pressure on the cleaning head 22 against the surface, the
applied pressure on the handle 14 moving the housing 12
and fluid reservoir 20 together toward the cleaning head 22
to the second position dispensing the fluid. The valve 30 1s
actuated by movement of the flmid reservoir 20 toward and
away from the cleaning head 22, between the first position
and the second position, or conversely, movement of the
cleaning head 22 toward and away from the fluid reservorr.
The user applied pressure on the handle 14 moves the valve
chamber 60 against the force of the spring 42 toward the
cleaning head 22, opening the valve. When the user applied
pressure 1s removed, the spring 42 presses the tluid reservoir
20 and valve chamber 60 away from the cleaning head to the
first position.

The valve 30 includes an inlet 34 i fluid communication
with the fluid reservoir 20 and an outlet 36 in flud com-
munication with the cleaming head 22. The valve chamber 60
connects the inlet 34 and the outlet 36. The valve assembly
30 includes the valve chamber 60, a valve piston 32, an inlet
valve seat 46 1n communication with the inlet 34, an outlet
valve seat 40 1n communication with the outlet 36, and the
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spring 42. The valve piston 32 is positioned within the valve
chamber 60, and the valve chamber 60 moves axially
relative to the valve piston 32 to open and close the valve.
The valve piston 32 includes an outlet shutofl 41 configured
to engage and close the outlet valve seat 40 to 1nhibit fluid
flow from the valve chamber outlet 36 to the cleaning head
22 when the fluid reservoir 20 1s 1n the first position. The
valve piston 32 further includes an inlet shutoil 47 config-
ured to engage and close the inlet valve seat 46 to inhibit
fluid flow from the fluid reservoir 20 to the valve chamber
60 when the fluid reservoir 20 is 1n the second position. The
inlet shutoil 47 ensures that only a single application of fluid
1s dispensed to the cleaning head 22 in the second position.
The inlet shutofl 47 1s configured to be spaced from the inlet
valve seat 46, thus opening the valve allowing fluid flow
from the fluid reservoir 20 to the valve chamber 60 in the
first position. In the second position, the outlet shutoil 41
opens the outlet valve seat 40 to allow fluid flow from the
valve chamber 60 to the cleaning head 22. In one embodi-
ment, the outlet valve seat 40 and the mlet valve seat 46 may
include o-rings or gaskets 44 and 44' to facilitate closing of
the outlet valve seat 40 and the 1nlet valve seat 46, respec-
tively.

The valve piston 32 includes a flange 38 positioned
around the valve piston 32 forming a spring seat facing the
upper chamber surface 62. The flange 38 1s located axially
between the inlet 34 and the outlet 36, with the inlet 34 being,
above the flange 38 and the outlet 36 being below the flange
38 1n a use position. In one embodiment, the inlet 34 and the
outlet 36 are coaxial along the axis of rotation 100. The axial
distance between inlet 34 and the outlet 36 1s greater than the
axial distance between the inlet shutofl 47 and the outlet
shutofl 41, the difference 1n distance being the travel length
between the first and second position. The spring 42 1s
positioned in the valve chamber 60 between the upper
chamber surface 62 and the flange 38, pressing the valve
piston 32 and outlet shutoil 41 toward the outlet valve seat
40. The piston 32 includes an actuator stem 28 extending
axially away from the outlet shutoil 41, configured to extend
through the outlet valve seat 40 toward the cleaning head 22
such that pressing the cleaning head 22 actuates the valve by
pressing the actuator stem 28. In the illustrated embodiment,
the actuator stem 28 1s configured to contact the cleaning
head 22 and remain 1n axial position relative to the cleaning
head 22 while the valve chamber 60 moves axially relative
to the valve piston 32. In response to actuation, the lower
chamber surface 64 and outlet valve seat 40 move away

" 41 and flange 38 and toward the

from the outlet shutofl
cleaning head 22, and the upper chamber surface 62 com-
presses the spring 42 against the flange 38, pressing the
actuator stem 28 against the cleaning head 22. Stated another
way, the cleaning head 22 retains the valve piston 32 1n axial
position and movement of the valve chamber 60 toward the
cleaning head 22 releases the outlet shutoil 41 from the
outlet valve seat 40. In this embodiment, the flange 38
functions as a spring seat. The flange 38 further functions to
move fluid out of the valve chamber 60 as the fluid reservoir
20 moves to the second position, and to draw fluid 1nto the
valve chamber 60 as the fluid reservoir 30 moves to the first
position.

In the 1llustrated embodiment, the valve 1s a momentary
valve 30 actuated when the fluid reservoir 20 1s moved from
the first position (FIGS. 3 and 6) to the second position
(FIGS. 4, 5, and 7), such as the user providing a pressing
force against the handle 14 pushing the fluid reservoir 20
toward the cleaning head 22. In the first position, the nlet
shutofl 47 1s spaced from the inlet valve seat 46 and fluid 1s
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4

able to flow from the fluid reservoir 20 into the valve
chamber 60 through the mlet 34. The valve chamber 60 is
s1zed to contain one application of fluid for cleaning. Addi-
tlonally, in the first position, the spring 42 presses the outlet
shutofl 41 against the outlet valve seat 40 to nhibit fluid
flow from the valve. In the second position, the outlet shutoil
41 1s spaced from the outlet valve seat 40 opening the outlet
36 enabling the fluid collected in the valve chamber 60 to be
dispensed to the cleaming head 22 through the outlet 36.
Additionally 1n the second position, the ilet shutofl 47
engages and closes the inlet valve seat 46 to inhibit fluid
flow through the inlet 34 and into the valve chamber 60,
inhibiting an excess tlow of fluid 1n the second position. The
spring 42 1s provided between the flange 38 and the upper
chamber surface 62 to press the valve chamber 60 and fluid
reservoir 20 away from the cleaning head 22 to the first
position 1n the absence of user applied force. The user
applying a downward force to the reservoir tank 20 starts
fluid tlow by moving the lower chamber surface 62 and the
outlet valve seat 40 away from the outlet shut off 41,
allowing fluid tlow to the cleaning head 22. In one embodi-
ment, the downward force opening the valve 30 1s applied by
the user pressing the cleaning head 22 against a surface to be
cleaned. When the force 1s removed, such as when the user
lifts the surface cleaning tool 10 away from the surface to be
cleaned, the spring force causes the lower chamber surface
64 and the outlet valve seat 40 to move upward to close the
outlet shut off 41 and stop fluid tlow.

In summary, in the first position the nlet 34 1s open and
the outlet 36 1s closed, and in the second position the nlet
34 1s closed and the outlet 36 1s open. There 1s an interme-
diate position when the fluid reservoir 1s moving from the
first position to the second position where both the inlet 34
and outlet 36 are partially open. The user could potentially
use the surface cleaning tool 10 1n this mtermediate position
in order to have constant fluid flow, however the surface
cleaning tool 10 1s intended for use in the first position and
the second position for optimal performance.

In the embodiment illustrated in FIG. 3, the reservoir tank
20 imcludes a check valve 48 (shown schematically) that
permits air to enter the fluid reservoir 20 as fluid flows from
the fluid reservoir 20 through the inlet 34 into the valve
chamber 60, assisting 1n the fluid reservoir 20 returning to
the first position from the second position.

The s1ze of the valve chamber 60 1s configured to fill with
a predetermined amount of cleaning fluid from the fluid
reservoir 20 through the inlet 34 when the flud reservoir 20
1s 1n the first position and the inlet 34 1s open. The valve
chamber 60 then allows that predetermined amount of fluid
to be dispensed through the outlet 36 to the cleaning head 22
when the surface cleaning tool 10 1s moved to the second
position. Closing the inlet 34 of the valve chamber 60 1n the
second position prevents continuous flow of fluid from the
reservolr during operation so that the user does not over
distribute cleaning fluid to the surface to be cleaned during
use. In order to apply multiple applications of fluid to the
surface to be cleaned, the user repeats the process of
applying and removing pressure from the cleaning head 22
to move the fluid reservoir 20 between the first position and
the second position. The valve chamber 60 refills with fluid
through the inlet 34 1n the first position and dispenses fluid
through the outlet 36 in the second position.

In the embodiment shown 1n FIGS. 3, 4, and 4a there 1s
a single outlet 36 adjacent the valve piston 32. In this
arrangement, there 1s a support rib 37 bisecting the outlet 36
to support the actuator stem 28 of the valve piston 32. As

illustrated 1n FI1G. 4a, the diameter of the actuator stem 28
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1s less than the diameter of the outlet 36 such that the stem
28 does not 1nhibit flmd flow through the outlet 36. In the
embodiment shown 1n FIG. 10, there are multiple outlets 36
configured to deliver solution across the cleaning head 22.

In the embodiment shown 1n FIG. 5, the cleaning head 22 5
includes a channel 50 from the outlet 36 to outer portions of
the cleaning head 22. The channel 50 includes a plurality of
apertures 52 to distribute fluid to the surface to be cleaned.
The channel 50 1s configured to receive the flud being
dispensed to the cleaning head 22 and distribute 1t evenly 10
across the surface of the cleaning head 22 via the plurality
of apertures 52. In one embodiment, the channel 50 1is
tapered such that the channel 1s larger at the outer portion
and smaller as the channel approaches the outlet 36. In one
embodiment, the channel 1s formed by a secondary drnlling 15
process. This allows the tluid to more easily reach the outer
portion, with less fluid immediately entering the proximate
apertures. This enables even fluid distribution across the
cleaning head 22 and even cleaning across the surface.

In the embodiments 1llustrated in FIGS. 8-10, the fluid 20
reservoir 20 includes a resilient latch member 72 configured
to interlock with a corresponding feature on the cleaming
head 22 to secure the fluid reservoir 20 to the cleaning head
22. In the illustrated embodiment, the latch member 72
includes a tab or protrusion 74, and the cleaming head 22 25
includes a corresponding undercut or groove 76 that receives
and retains the protrusion 74. The shape of the protrusion 74
and groove 76 may be configured such that the interlock 1s
releasable by a user pulling the cleaning head axially away
from fluid reservoir. The groove 76 allows the protrusion 74 30
and the fluid reservoir 20 to move axially between the {first
position (FIG. 8) and the second position (FIG. 9), but limits
rotational movement that would dislodge the cleaning head
22 from the fluid reservoir 20.

In one embodiment, the cleaning head 20 can be inter- 35
changed with other cleaning and/or scrubbing heads. Each
alternate cleaming head 1s coupleable to the fluid reservoir
20. In the illustrated embodiment, the cleaning head 22 1s a
brush with bristles 70 for scrubbing the surface to be
cleaned. In various alternatives, the cleaning heads 20 can 40
include bristles, microfiber or sponge pads, silicon features,
or any suitable cleaning material. The interchangability
allows the user to customize the surface cleaning cleaning
tool 10 based on individual cleaning applications.

Various features and advantages of the invention are set 45
forth 1n the following claims.

What 1s claimed 1s:

1. A surface cleaning tool comprising:

a housing forming a handle;

a motor located 1n the housing; 50

a flmd reservoir coupled to the motor for rotational
movement relative to the handle about an axis of
rotation;

a cleaning head coupled to and rotatable with the fluid
reservolr relative to the handle about the axis of rota- 55
tion 1n response to operation of the motor; and

a valve configured to control a flow of fluid from the fluid
reservoir to the cleaning head,

wherein the fluid reservoir moves relative to the cleaning
head between a first position and a second position, and 60
wherein the valve 1s actuated by movement of the fluid
reservoir from the first position to the second position
to dispense tluid.

2. The surface cleaning tool of claim 1, wherein the valve

includes 65
an 1nlet 1n communication with the fluid reservoir,

an outlet having an outlet valve seat, and

6

an outlet shutoil facing the outlet valve seat,

wherein the outlet shutofl engages the outlet valve seat
closing the valve when the fluid reservoir 1s 1n the first
position.

3. The surface cleaning tool of claim 2, wherein the valve
turther includes a spring pressing the outlet shutofl against
the outlet valve seat when the tluid reservoir 1s in the first
position.

4. The surface cleaning tool of claim 2, wherein move-
ment of the fluid reservoir to the second position moves the
outlet valve seat from the outlet shutofl, opening the valve.

5. The surface cleaning tool of claim 2, wherein

the inlet includes an inlet valve seat, and

the valve includes an inlet shutofl facing the inlet valve
seat,

wherein movement of the fluid reservoir to the second
position engages the mlet shutoil against the inlet valve
seat closing the inlet.

6. The surface cleaning tool of claim 5, wherein the valve
include a valve piston positioned between the inlet and the
outlet, wherein the valve piston includes the inlet shutoil
facing the inlet and the outlet shutoil facing the outlet.

7. The surface cleaning tool of claim 6, wherein the nlet
and the outlet are coaxial along the axis of rotation.

8. The surface cleaning tool of claim 2, wherein the valve
piston further includes an actuator stem extending through
the valve chamber outlet configured to contact the cleaning
head and remain 1n axial position relative to the cleaning
head when the valve chamber moves from the first position
to the second position.

9. The surface cleaning tool of claim 2, wherein the valve
chamber 1s coupled to and movable with the fluid reservorr.

10. The surface cleaning tool of claim 2, wherein

the upper chamber surface includes a valve chamber 1nlet
having an inlet valve seat, and

the valve piston includes an 1nlet shutoil facing the upper
chamber surface,

wherein movement of the fluid reservoir to the second
position engages the mlet shutolil against the inlet valve
seat closing the valve chamber inlet.

11. The surface cleaning tool of claim 10, wherein the
valve chamber inlet and valve chamber outlet are coaxial
along the axis of rotation.

12. The surface cleaning tool of claim 2, wherein the
valve chamber contains a single application of fluid.

13. The surface cleaning tool of claim 1, wherein the
valve includes

a valve chamber having an upper chamber surface and a
valve chamber outlet, the valve chamber outlet having
an outlet valve seat,

a valve piston positioned within the valve chamber along
the axis of rotation, the valve piston having a spring
seat facing the upper chamber surface and an outlet
shutofl facing the outlet valve seat, and

a spring between the upper chamber surface and the
spring seat pressing the outlet shutofl toward the outlet
valve seat.

14. The surface cleaning tool of claim 1, wherein the
cleaning head 1s removable from the flmd reservoir and 1s
interchangeable with a second cleaning head.

15. The surface cleaning tool of claim 1, wherein the
valve 1s actuated by movement of the fluid reservoir from the
first position to the second position in response to a down-
ward force applied to the handle by a user with the cleaning
head against a surface to be cleaned.
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16. The surface cleaning tool of claim 1, further compris-
ing a battery located 1n the housing, wherein the battery 1s
operably connected to the motor.

17. The surface cleaning tool of claim 1, wherein the fluid
reservolr 1mcludes a check valve enabling air entry to the 5
reservoir when fluid dispenses from the reservorr.

18. The surface cleaning tool of claim 1, wherein the fluid
reservoir moves along the axis of rotation relative to the
cleaning head between the first position and the second
position. 10
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